Drug-induced death of the asexual blood stages of Plasmodium falciparum occurs without typical signs of apoptosis.
There is clear evidence that most antimalarial drugs, while acting through different mechanisms, are associated with parasite growth/development inhibition and eventual parasite death. However, the exact mode of parasite death remains unclear. In the present study, we investigated the ability of various drugs, including two antimalarial drugs (chloroquine and atovaquone), a topoisemerase II inhibitor (etoposide) and a nitric oxide donor (S-nitro-N-acetyl-D, L-penicillamine), to induce apoptosis in a laboratory strain of Plasmodium falciparum. Results obtained from flow cytometric analysis showed a significant reduction in the percent of parasitemia and parasite growth in all drug-treated parasite cultures, including those treated with etoposide and S-nitro-N-acetyl-D, L-penicillamine. For further investigation, we used various biochemical approaches including the terminal dUTP nick-end labeling assay, determination of mitochondrial membrane integrity and DNA degradation/fragmentation, to analyze the changes occurring during parasite-drug interactions and eventual death. We observed that loss of membrane potential was induced in parasite cultures treated with atovaquone, while S-nitro-N-acetyl-D, L-penicillamine induced abnormal parasite forms, "crisis forms", and minor DNA degradation. However, these features were not observed in the parasite cultures treated with chloroquine nor were other features of apoptosis-like death associated with any of the drugs used in this study. The death resulting from the various drug treatments is atypical of apotosis. More studies will be needed to define the precise mode of death exhibited by P. falciparum.